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Selected pollutant concentrations in urban residences of China 

Formaldehyde and BTEX. Table S1 summarizes indoor residential concentrations of 

formaldehyde, as well as benzene, ethylbenzene, toluene, and xylene (BTEX) measured in 

different cities within China. Formaldehyde and benzene are of particular concern since they are 

known carcinogens (IARC 2012). Synthetic wood (e.g., plywood, fiberboard) used in 

construction and furniture tends to be the major indoor source of formaldehyde (Salthammer 

2012). Wang et al. (2007) found that in Beijing, Shanghai, Guangzhou, and Xi’an, the average 

indoor/outdoor (I/O) ratio for formaldehyde ranged from 1.6 to 6.4 during the summer and from 

2.1 to 11 during the winter. This same study found that acetaldehyde, acetone, 2-butanone, 

butyraldehyde and benzaldehyde also had average I/O ratios higher than unity, indicative of 

indoor sources. Indoor sources of BTEX include cooking, smoking and aromatic solvent blends 

used in different consumer products. 

Phthalate esters. A number of studies (Guo and Kannan, 2011; Lin et al., 2009; Lu et al., 2012; 

Wang et al., 2012; Zhang et al., 2013) have measured mass fractions of phthalate esters in indoor 

dust (µg/g) from cities in China. Concentrations of phthalate esters in air, airborne particles and 

surface films are expected to scale with the mass fractions of phthalate esters in indoor dust 

(Weschler and Nazaroff, 2008; 2010). Di(2-ethylhexyl) phthalate (DEHP), di(isobutyl) phthalate 
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(DiBP) and di(n-butyl) phthalate (DnBP) are three of the more abundant phthalates found in 

indoor dust in China. 

PBDEs. Chen et al. (2008) measured indoor and outdoor concentrations of polybrominated 

diphenyl ethers (PBDE) in residences, offices, other indoor workplaces and outdoors in 

Guangzhou, China. The authors estimate that indoor inhalation and ingestion of dust are 

important contributors to overall intake of PBDE among the urban residents of Guangzhou. 
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Supplemental Material, Table S1. Indoor residential concentrations of formaldehyde, 

benzene, ethylbenzene, toluene and xylene measured in different cities within China 

(mg/m3).a,b 

 City 
 Formaldehyde 

(sample date, 
 size) 

 Benzene 
(sample date, 

 size) 

 Toluene 
(sample date, 

 size) 

 Ethylbenzene 
(sample date, 

 size) 

   Xylene (sample 
 date, size) 

 Beijing  0.18±0.17 (2002-
 04, 1207) 

 0.075±0.135 
(2002-04, 

 373) 

 0.19±0.46 
(2002-04, 

 373) 

 -  0.085±0.141 
 (2002-04, 377) 

  0.21±0.15 (2003 
 winter, 530) 

    

  0.28±0.21 (2003 
 summer, 389) 

    

 Shanghai  0.10±0.06 (2002-
 04, 166) 

0.127±0.19 
 (2002-04, 34) 

 0.17±0.32 
 (2002-04, 51) 

 -  0.21±0.39 (2002-
 04, 51) 

  0.21±0.14 (2003 
 winter, 182) 

    

 Tianjin  0.13±0.08 (2002-
 04, 154) 

0.15±0.17 
 (2002-04, 68) 

 0.085±0.127 
(2002-04, 

 125) 

 -  0.11±0.21 (2002-
 04, 125) 

   0.27±0.17 (2003 
 winter, 164)     

 Chongqing   0.14±0.08 (2003 
 winter, 198) 

 0.032±0.020 
 (2002-04, 14) 

 0.31±0.34 
 (2002-04, 14) 

 -  0.82±1.04 (2002-
 04, 14) 

   0.40±0.17 (2003 
 summer, 202) 

    

 Xi’an  0.12 (2006-7, 
 457) 

 0.009 (2006-
 07, 138) 

 0.010 (2006-
 07, 138) 

 -  0.013 
 138) 

(2006-07, 

 Dalian   0.53 (2004, 136)  0.044±0.043 
 (2002-04, 89) 

 0.14±0.19 
 (2002-04, 89) 

 -  0.089±0.166 
 (2002-04, 89) 

   0.19 (2004, 36)     

 Hongkong 0.112±0.009 
 (2002, 100)  - 0.015±0.005 

 (2002, 100) 
0.004±0.0003 

 (2002, 100) 
0.003±0.0002 

 (2002, 100) 
9 cities, 
including 
Beijing, 
Tianjin, 
Shanghai, 
Chongqing, 
Changchun, 

 & Dalian 

 0.16±0.16 (2002-
 04, 1954) 

 0.12±0.27 
(2002-04, 

 843) 

 0.26±0.67 
(2002-04, 

 901) 

 0.11±0.19 
(2002-04, 

 453) 

 0.19±0.56 (2002-
 04, 958) 

a Adapted from Liu et al. 2012. b All values arithmetic means. 
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Urban mortality in 2009 (1/100,000) 

Supplemental Material, Figure S1. Top ten diseases responsible for mortality in urban China 

(Ministry of Health 2010). The solid blue bars indicate diseases where air pollution plays a role, 

contributing to the disease’s development and/or progression. The red dots indicate urban 

mortality data for 2003. 
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